Syringoplutarchusia, a new genus of the syringicolous feather mite family Syringobiidae (Pterolichoidea), is described based on a single new species, S. nordmanni sp. nov., collected from the feather quills of a museum specimen of the Black-winged Pratincole Glareola nordmanni Fischer, 1842 (Glareolidae). Absence of adanal discs and complete reduction of setae d and e on tarsi IV in males of the new genus is unique in this family. The highly elongated body shape of both sexes is most similar to the genera Plutarchusia Oudemans, 1904 and Paidoplutarchusia Dabert, 2003 but strong sclerotization of coxal fields and hypertrophied posterior legs with variously shaped apophyses resemble more advanced syringobiid mites, e.g. Syringobia Trouessart et Neumann, 1888. Syringoplutarchusia represents the first syringobiid from this host family. The taxonomic status of the new taxon is discussed.
Introduction
The family Syringobiidae Trouessart, 1896 is the largest and most diverse taxon among the quill-inhabiting astigmatid feather mites. Representatives of this family are found exclusively within the quills of waders and gull-like birds belonging according to the classification of Sibley and Monroe (1990) to the order Ciconiformes, suborder Charadriides (= order Charadriiformes in conventional classification). Syringobiidae are also the most intensively studied family of astigmatid quill mites with over 70 papers concerning these mites (see Dabert 2003a ) and a complete systematic monography devoted to this taxon (Dabert 2003a, b) .
During systematic studies on a different group of quill mites (Prostigmata, Syringophilidae) carried out in the collection of the Bavarian State Collection of Zoology, Munich, Germany one of us (MS) has found in the quills of the Blackwinged Pratincole Glareola nordmanni representatives of Syringobiidae that represent a new and very interesting genus.
Glareolidae are distinctive charadriid birds that are generally not associated with water or marsh areas but instead occupy arid or desert habitats. Their acarofauna is rather poor compared to wetland birds, which is typical for birds from dry climates (S. Mironov, Zoological Institute Russian of the Academy of Science, pers. comm.) . The most extensive studies on feather mites of pratincoles were made by Gaud (1972) and since this work no new species of mites from this host family have been described. All feather mite species known so far from glareolids belong to feather-vane inhabitants of the families Alloptidae (Homeobrephosceles Peterson et Atyeo, 1968 and probably Brephosceles Hull, 1934 , but it is a questionable record), Freyanidae (Freyanomorpha Gaud, 1957) , and Pterolichidae (Xiphiurus Gaud et Mouchet, 1959) or to down feather dwellers of the family Xolalgidae (Ingrassia Oudemans, 1905) (Peterson and Atyeo 1968 , Peterson 1971 , Gaud 1972 .
Thus describing a new genus from Glareola nordmanni not only updates this check-list but also widens the host range of syringobiid feather mites by one new host family.
Materials and methods
The material used in the present study was collected in the ornithological collection of the Bavarian State Collection of Zoology, Munich, Germany (ZSM) from dry bird skins and preserved in 70% ethanol. Mites were extracted using by sharp and fine tweezers from longitudinal cut made in the quill by a scalpel. Before mounting, mites were softened and cleared in 10% lactic acid at +60°C for 2-3 days. For light microscope study mites were mounted on slides in Faure medium (Evans 1992) and investigated under the light microscope Olympus BX50 with differential interference contrast (DIC) illumination. Drawings were made using a camera lucida drawing attachment.
All measurements are given in micrometres. Dimension ranges of male paratypes are given in brackets following holotype data. Length of gnathosoma was measured from the distal tips of palpi to the basal margin of subcapitulum. Width of gnathosoma was measured at the widest section of subcapitulum. Idiosoma length was measured from the anterior margin of prodorsum to the posterior end of body. Width of idiosoma was measured at the level of setae c2. Abbreviations used in measurements and taxa descriptions: L/W -length to width ratio, P/H -propodosoma to hysterosoma length ratio, TN -tritonymph, PN -protonymph, LV -larva.
The nomenclature of chaetotaxy follows that of Gaud and Atyeo (1996) . Terminology of syringobiid morphology is after Dabert (2003a) . Scientific English and Latin names of birds as well the higher-level classification of birds are those of Sibley and Monroe (1990) . The paratype male and female are deposited at ZSM, remaining type material including holotype at the Department of Animal Morphology (AMU), Poznañ, Poland.
Results

Syringoplutarchusia gen. nov.
Type species: Syringoplutarchusia nordmanni sp. nov. from Glareola nordmanni Fischer, 1842 (Glareolidae).
Diagnosis: Body strongly elongated, 3-4 times longer than wide. Delimitation of antero-medial part of pronotum absent or very poorly expressed. Lateral sclerites absent in adults. Setae vi elongated hair-like in all stages. Setae ps2 in females and tritonymphs inserted postero-lateral to ps3. Setae cG on genua I, II piliform in all stages. Setae s on tarsi I, II piliform in all stages. Males lack adanal discs. Secondary sexual dimorphism present in legs I, II and III.
Males: Medium-sized mites (length about 450-470, width about 130). Chelicerae typically shaped for members of the family (see Dabert 2003a for details), similar to those of females, not hypertrophied. Idiosoma cylindrical, very elongated with very short opisthosomal lobes separated by small cleft. Pronotal shield entire, uniformly dotted; sometimes with poorly expressed antero-medial delimitation. Scapular shields narrow and free, humeral shields absent. Hysteronotum covered by narrow hysteronotal shield enlarged in anterior part; surface of the shield uniformly dotted. Coxal fields I completely covered by shields, coxal fields II with well-developed shields along epimeres. Coxal fields III completely sclerotized and fused with additional median shield (pregenital sclerite) connecting coxal shields and paragenital sclerites. Paragenital sclerites as two minute parallel shields bearing genital seta g and genital acetabula. Aedeagus minute, shorter than phallobases; epiandrum absent. Adanal discs absent. Opisthoventral sclerites absent. Legs I and III distinctly thicker than legs II and IV. Leg apophyses well-developed: single apicoventral hook on tarsi I and tarsi III, large ventral hook-like apophysis on femora III and minute triangular apophysis on ventral side of tarsi III and genua III. Setae si as long as distance between their bases. Lateral idiosomal setae piliform, short. Setae ps1 piliform, very short. Setae 3b inserted anterior to 3a, setae g posterior to both.
Females: Idiosoma as in males but longer and more slender (length about 490-510, width about 100-120). Dorsal shields shaped and sculptured similar to males; hysteronotal shield weaker, widened anteriorly and with very fine longitudinal striation in central part. Coxal fields I and II with narrow shields along epimerites. Epigynum as small transverse apodeme. Latigenital sclerites of oviporus narrow, extending beyond the level of setae g. Setae si very short. Lateral idiosomal setae as in male, short; setae f2 piliform, short. Setae g anteriorly to the level of 3b and at the level of genital acetabula. One pair of setae of the segment AD (most likely ad3) set medio-posteriorly to setae ps3; ps3 not reaching posterior margin of the body.
Differential diagnosis
Absence of adanal discs in males is unique in Syringobiidae and easily distinguishes males of this genus from all other syringobiid males, which possess variously shaped adanal discs.
The highly elongated body shape of the new genus is most similar to the genera Plutarchusia Oudemans, 1904 and Paidoplutarchusia Dabert, 2003 . The following characters are shared among these two genera and the new genus: absence of lateral sclerites and situation of setae g anterior to 3b in females, piliform setae cG on genu I and II in both sexes (in Grenieria, Leptosyringobia and many Thecarthra only cGI is piliform). Also, the following combination of features is shared by these three genera: absence of humeral shields in adults, piliform setae f2 in females and nymphs, absence of humeral shields, setae ps1, and placement of setae 3a posterior to 3b and g posterior to 3a in males.
Syringoplutarchusia gen. nov. most clearly differs from both Plutarchusia and Paidoplutarchusia by the following characters: (1) lateral sclerites of hysteronotum absent in males of the new genus; present in other two genera, (2) coxal fields I fully sclerotized in males of the new genus; well- de-63 OEl¹ski veloped shields only along epimerites in other two genera, (3) coxal shields III connected medially with large additional medial sclerite in males of the new genus; no such medial sclerite in other two genera, (4) opisthoventral sclerites absent in males of the new genus; opisthoventral sclerites present in other two genera, (5) paragenital sclerites free in males of the new genus; fused in other two genera, (6) legs III hypertrophied with apophyses on femora, genua and tarsi in males of the new genus; legs III not hypertrophied and with only small apico-ventral spine on tarsi in other two genera, (7) setae d and e on tarsi IV strongly reduced in males of the new genus; both setae well-developed, piliform in other two genera.
Etymology
The name Syringoplutarchusia (Syringobia + Plutarchusia) derives from the mixture of the general body shape of Plutarchusia-like syringobiids with characters typical to more derived taxa of this family, e.g. hypertrophied legs of Syringobia and allies.
Hosts
The only known species inhabits the Black-winged Pratincole Glareola nordmanni (Glareolidae).
Syringoplutarchusia nordmanni sp. nov. (Figs 1-4)
Diagnosis: Monotypic genus. The generic diagnosis is temporarily also appropriate for the species.
Type material from Glareola nordmanni (type host): 1 male holotype, 2 males, 8 females, 3 TNs, 1 PN paratypes, locality of host specimen unknown, 4 May 1912, coll. J. Gengler, AMU 01743.
Description: Males (Figs 1A, B, 3A-C). Gnathosoma with almost square subcapitulum, length 56 (62-63), width 49 (52-56), L/W 1.1 (1.1-1.2). Chelicerae not hypertrophied. Idiosoma greatly elongated, parallel-sided, length 465 (446-458), width 119 (131-134), L/W 3.9 (3.3-3.5). Propodosoma and hysterosoma lengths 143 (142-155) and 322 (310-316), respectively, P/H 0.4 (0.4-0.5). Terminal margin of opisthosoma rounded with minute opisthosomal lobes separated by narrow interlobar cleft. Pronotal shield entire, covering almost the whole pronotum; shield uniformly dotted with nearly straight posterior margin. Delimitation of antero-medial part of the shield either absent or very poorly expressed, rectangular. Scapular shields very narrow dorsally, extended ventrally as wide bands and stretching parallel to shields of coxal fields II; humeral shields absent. Hysteronotal shield developed as narrow band covering the median part of hysteronotum; shield distinctly widened in anterior part with acute angles. Entire shield uniformly dotted.
Lateral sclerites absent. Setae vi piliform. Setae si and vi as long as distance si-si. Cupulae ia, dorsal setae c1, d1, e1, h1, and terminal setae ps1, h2, h3 set on the hysteronotal shield; remaining pores and setae off of the shield. All lateral setae piliform, shorter than distances between them, setae si, c1, d1, e1 very short, setae c3, h3 longer than half of idiosoma width. Setae e1 inserted anterior to setae e2 and posterior to welldeveloped openings of opisthonotal glands gl. Setae h1 inserted between setae f2 and h2. Short setae ps1 piliform, length equal to distance between their bases.
Coxal fields I and area between epimerites I completely covered by sclerotized shields, coxal fields II with two parallel-sided shields (external one is a part of scapular shield) separated by striated tegument. External shields with transverse rod-like sclerites on terminal margins. Coxal fields III completely covered by wide shields, coxal fields IV with narrow shield along epimerites. Shields of coxal fields III connected medially with rhomboidal median shield (pregenital shield); this shield connected by two short posterior extensions with two small, separate paragenital sclerites (Fig. 3B) . Paragenital sclerites encompass bases of setae g and genital acetabula. Posterior pair of genital acetabula located at the level of aedeagus base. Aedeagus short, shorter than phallobases. Setae g inserted distinctly posterior to the level of setae 3a, 3a posterior to 3b. Adanal discs absent. Opisthoventral sclerites absent.
Legs I and III distinctly wider than II and IV, first pair also longer than remaining ones. Femur III with a large ventral hook-like apophysis. Genu III with a small ventral apophysis. Tarsi I and III each with an apico-ventral hook-like terminal apophysis; tarsus III additionally with a small ventral apophysis (Fig. 3A) . Legs IV not reaching the level of setae ps2. All leg setae piliform. Setae d and e on tarsi IV absent; ring-shaped bases of these setae well preserved (Fig. 3C) .
Females ( Fig. 2A, B) : Gnathosoma shaped as in males, length 57-63, width 49, L/W 1.2-1.3. Idiosoma length 490-508, width 104-117, L/W 4.3-4.9. Propodosoma and hysterosoma lengths 136-149 and 347-372, respectively, P/H 0.4. Body even more elongated than in males with rounded terminus having small terminal cleft. Sclerotization of pronotum similar to that of males; pronotal shield with convex posterior margin. Antero-medial delimitation absent. Hysteronotal shield similarly shaped to that of males; anterior part slightly widened. Poorly expressed longitudinal striation in the middle part of the shield present in some specimens. Lateral sclerites absent. Setae of dorsal idiosoma arranged and shaped similarly to male setation; setae si and lateral setae c2, d2, e2, f2 relatively shorter than those observed in males.
Shields of coxal fields I, II poorly developed as narrow shields along epimerites. Epigynum shaped as small transverse sclerite (width about 10). Latigenital sclerites extending slightly posterior to the level of genital setae g. Setae g inserted at the level of genital acetabula and anterior to the level of setae 3b. Setae ps2 inserted posteriorly to ps3, ps3 subequal to ps2 in length. Setae ad set postero-medially to ps3. Legs IV not reaching the level of bases of setae ps2. Setae cG I, II piliform.
Nymphs (Fig. 4A-C) : Gnathosoma shaped as in adults. Body strongly elongated with opisthosomal terminal cleft. Dorsal shields either uniformly dotted (possibly male nymphs, Fig. 4A, B) or pronotal shield weakly ocellate in central part Siringoplutarchusia nordmanni sp. nov. from Black-winged Pratincole and transversely striated in posterior part; hysteronotal shield weakly striated longitudinally in some specimens (possibly female nymphs, Fig. 4C ). Hysteronotal shield relatively welldeveloped, encompassing setae e1 and anterior acute margin extending almost to the bases of setae d1. Short lateral sclerites present. All dorsal and lateral setae short, piliform. Larvae and egg chorion: Unknown.
Remarks
Males of the new genus possess some distinctive features that are considered to be highly derived within in Syringobiidae (Dabert 2003b ), e.g., strong sclerotization of ventral propodosoma and metapodosoma, hypertrophied legs with variously shaped apophyses, reduction of setae d and e on tarsi IV (this represents the only case of complete reduction among syringobiids). On the other hand, as was listed in the differential diagnosis, these mites share many common features with most basal genera of the family, Paidoplutarchusia and Plutarchusia.
The reconstruction of phylogenetic relationships among all previously named species of Syringobiidae using 201 morphological and MP and NJ methods was carried out by Dabert A pair of adanal discs are widely distributed among male Astigmata and serve to hold the female during copulation. Reduction of discs is rather rare in Pterolichoidea and Analgoidea. However, the partial or complete reduction of these structures is almost a rule in syringicolous feather mites, including in four analgoid families: Dermoglyphidae, Apionacaridae, Gaudoglyphidae, and Ptyssalgidae and four pterolichoid ones: Ascouracaridae, Oconnoridae, Kiwilichidae, and Syringobiidae. Syringobiid mites are exceptional in having the whole spectrum of adanal discs development -from large discs with polydentate corolla, through minute discs with smooth corolla, to complete absence of these structures as in Syringoplutarchusia. Reduction in disc size may be explained by replacing discs by some other parts of male bodies to hold onto the female (Proctor 2003) . It could theoretically expain the moderately to considerably reduced adanal discs in many Syringobiidae with hypertrophied posterior legs (e.g., Longipedia, Eurysyringobia, Syringobia). However, according to tracing Siringoplutarchusia nordmanni sp. nov. from Black-winged Pratincole of character evolution on the phylogenetic tree of Syringobiidae the reduction of discs size and loss of dentation of corollas emerged in Syringobiidae very early at the base of tree (Dabert 2003b) . Taxa with well-developed discs gained this character state secondarily, probably after these mites re-invaded the vane surface. Therefore small adanal discs observed in Syringoplutarchusia and related genera are probably a sign of a long period of adaptation to the living inside the quill. The environmental condition (e.g., lack of strong aeration) may not require strong joining structures between males and females during copulation and adanal discs undergo reduction. In the case of male Syringoplutarchusia the evolution of hypertrophied third pair of legs probably made the presence of small, poorly functional adanal discs completely unnecessary. In other syringicolous families, at least in case of Apionacaridae and most Ascouracaridae, the absence of adanal discs is most probably caused by neotenic development that implies primary absence of these and other adult structures (e.g., fourth pair of legs, setae of genital region).
Syringicolous feather mite fauna of pratincoles was completely unknown till now although mites representing other ecomorphotypes were frequently sampled from plumage of these birds. It seems that overlooking syringobiid mites could be an effect of general low parasite load in these hosts and in other birds from arid areas. Another source of poor sampling may be a fact that these mites inhabit feathers usually omitted in searching feather quill mites. Syringoplutarchusia lives in quills of tertiary flight feathers while most syringobiids are inhabitants of primaries and secondaries.
It is difficult to predict if any other Syringoplutarchusia species will be found in other pratincoles (females of a second new genus are found on another Glareola species). We can only say that this bird groups is undoubtedly inhabited by mites that occupy the very basal place in syringobiid phylogenetic tree that is congruent with the similar phylogenetic position of the glareolid hosts on the laroid tree. (Accepted December 20, 2006) 
